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1 Introduction

In last meeting, the non-numerical K1 issue was raised by the following paper:
R2-1909809
Impact of non-Numeric K1 Value to NR-U DRX
Qualcomm Incorporated
discussion

- 
LG think we need more time

- 
Ericsson agree the problem and support QC solution. 

-
Nokia think that current timers can be used. ZTE agrees. 

· Postponed

As explained, RAN1 has agreed non-numerical K1 which means DCI scheduling downlink transmission will not explicitly indicate the HARQ feedback timing, instead, the HARQ feedback timing is indicated in another DCI.

According the legacy DRX behaviour, UE starts drx-RetransmissionTimerDL upon expiry of drx-HARQ-RTT-TimerDL, and drx-HARQ-RTT-TimerDL starts after the transmission carrying HARQ feedback. Thus, for the new case, UE might not monitor the PDCCH which triggers the HARQ feedback since the drx-HARQ-RTT-TimerDL will not be triggered.

In this paper, we discuss this issue and corresponding solutions.
2 Discussion
In order to address the issue that UE might not monitor the DCI which triggers the feedback, R2-1909809 proposed to introduce a new timer which starts after the PDSCH which is scheduled with non-numerical K1. During the new timer running, UE monitors PDCCH.
However, there is alternative way which is to extend the usage of drx-RetransmissionTimerDL which can achieve the similar behaviour as the way of introducing a new timer.

Currently, drx-RetransmissionTimerDL starts upon expiry of drx-HARQ-RTT-TimerDL, and drx-HARQ-RTT-TimerDL starts after the end of transmission carrying the DL HARQ feedback.

If the PDCCH schedules a downlink transmission without K1 information, the UE will triggers the drx-RetransmissionTimerDL after the end of the scheduled downlink transmission. In this case, the UE can monitor the DCI which triggers the corresponding HARQ feedback.

Proposal 1 The drx-RetransmissionTimerDL is started after the PDSCH scheduled by non-numerical K1.
As also agreed by RAN1, the DCI triggering HARQ feedback can be in the same or in another COT with the resource which used for HARQ feedback. Thus, the HARQ feedback transmission may be blocked by LBT. In this case, network may trigger the HARQ feedback again. However, UE might not monitor PDCCH since the drx-HARQ-RTT-TimerDL will not be triggered.
Agreement:
For enabling multiple opportunities for HARQ A/N transmission and for cross-COT HARQ-ACK feedback, at least the following is supported:

gNB requests/triggers feedback for PDSCH from earlier COT(s) or additional reporting of earlier HARQ feedback, where the exact HARQ feedback timing and resource is provided to the UE in another DCI (in the same or in another COT)

As an example shown below, UE receives the DCI triggering HARQ feedback and UE fails on the LBT for the scheduled HARQ feedback transmission. In this case, the drx-HARQ-RTT-TimerDL won’t be triggered due to the following triggering condition in TS 38.321. Thus, the drx-RetransmissionTimerDL won’t be triggered. Then, if network wants to trigger the HARQ feedback again, the UE might not monitor the PDCCH if there is no other DRX timers running.
2>
if the PDCCH indicates a DL transmission:
3>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
3>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
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Figure 1 UE might not monitor DCI triggering HARQ feedback if LBT fails for HARQ feedback.
This is even true for the case when DCI scheduling PDSCH with numerical K1, since UE may also fails to transmit the HARQ feedback. In this case, if network wants to trigger the HARQ feedback using DCI, the UE might not monitor PDCCH as well.

Observation 1 If network wants to trigger the HARQ feedback again, the UE might not monitor the PDCCH if there is no other DRX timers running
In order to solve this issue, UE can trigger the drx-HARQ-RTT-TimerDL when the LBT fails for the corresponding transmission carrying the DL HARQ feedback, which can be shown as in the following figure:
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Figure 2 UE triggers drx-HARQ-RTT-TimerDL when LBT fails for transmission carrying DL HARQ feebback

When LBT success for the HARQ feedback transmission, the legacy behaviour can be used, which is when all the HARQ feedbacks are ACK, the UE does not trigger drx-RetransmissionTimerDL. However, if there is at least one NACK in the HARQ feedback transmission, UE can trigger corresponding drx-RetransmissionTimerDL upon expiry of the corresponding drx-HARQ-RTT-TimerDL.
Proposal 2 When LBT fails for the DL HARQ feedback transmission, the UE triggers drx-HARQ-RTT-TimerDL.

Proposal 3 When LBT success for the DL HARQ feedback transmission, the legacy behaviour is used.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
If network wants to trigger the HARQ feedback again, the UE might not monitor the PDCCH if there is no other DRX timers running
Proposal 1
The drx-RetransmissionTimerDL is started after the PDSCH scheduled by non-numerical K1.
Proposal 2
When LBT fails for the DL HARQ feedback transmission, the UE triggers drx-HARQ-RTT-TimerDL.
Proposal 3
When LBT success for the DL HARQ feedback transmission, the legacy behaviour is used.
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